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THE    BITING    INSECT    OF    THE    APPLE    IN    NOV\ 

SCOTIA. 

By  C.  E.  Sanders,  Field  Officer  in  Charge,   Dominion  Ento- 
mological Laboratory,  Annapolis  Royal,   N.  S. 

The  bitiiiK  insects  of  the  apple  in  Nova  Scotia,  are  really 
divided  into  three  groups:  (1)  Those  which  cause  serious  loss 
each  year  in  o.rhards  not  thorouRhly  sprayed,  and  which 
are  not  influenced  to  <.ny  great  extent  by  parasites  or  other 
natural  means  of  control;  (2)  those  which  are  capable  of 
doing  very  serious  injury,  but  are  periodically  controlled 
and  brought  almost  to  extermination  by  their  parasites  and 
(3)  those  which  arc  of  secondary  economic  importance  which 
may  or  may  not  be  more  or  less  controlled  by  parasites. 

Permanent,     Serious     Pests. 

In  this  first  group  are  the  budmoths,  the  fruit  worms 
and  the  Codling  Moth. 

The  Budmoths.  At  present  four  sjiecies  of  budmoth  arc 
known,  which  attack  the  apple  in  Nova  Scotia.  The  Eye 
Spotted  Budmoth.  5/>i7o«o/a  (Tmetoccra)  ocellana,  Schiff, 
is  the  most  common,  far  outnumbering  all  the  other  species 
taken  together.  The  next  most  common  species  is  the 
Oblique  Banded  Leaf  Roller,  Archips  rosaceana,  Horr, 
which  is  found  in  greater  or  less  numbers  throughout  the 
province,  but  only  occasionally,  in  small  localities,  becoming 
a  serious  pest  for  a  year  or  so,  and  then  disappearing.  The 
third  species  Olethreutes  consanguinana,  is  distributed 
throughout  the  western  end  of  the  province,  but  has  been 
found  attacking  apples  only  about  Kentville,  where  in  some 
orchards  it  is  doing  an  immense  amount  of  damage,  appar- 
ently twenty-five  per  cent  of  the  budmoth  injury  being  done 
by  this  species.  In  the  fiftieth  Annual  Report  of  the  Fruit 
Growers  Association  of  Nova  Scotia,  Olethreutes  consanguin- 
ana was  recorded  for  the  first  time  by  the  author  as  feeding 
on  the  apple.  It  was  then  referred  to  as  O.  frigidana.  The 
fourth  species,  the  Lesser  Budmoth,  Recurvaria  nanella, 
Hubn,  is  a  native  of  Europe,  which  was  last  year  recorded 
for  the  first  lime  from  Nova  Scotia.  The  extent  to  which 
this  insect  damages  the  apple  has  not  been  accurately 
determined,  nor  has  its  distribution  been  carefully  worked 
out  but  it  has  been  taken  from  both  ends  of  the  Annapolis 
Valley.  Being  an  imported  insect,  there  is  a  possibility  of  it 
becommg  a  serious  pest;  already  E.  W.  Scott  and  J.  H. 
Payne  in  Bui.  113  of  the  U.  S.  Department  of  Agriculture 
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hftve  recorded  it  as  infesting  45  per  cent  of  the  buds  in  an 
a^ple  orchard  in  Benton  Harbor,  Michigan.  This  insect 
will  receive  careful  attention  in  Nova  Scotia  during  the  next 
few  years. 

General  Life   Histories. 

All  four  of  our  species  of  budmoths  have  somewhat  sim* 
ilar  life  histories.  They  aM  pass  the  winter  as  larvae  in 
hibernating  cocoons;  they  all  emerge  as  the  buds  begin  to 
swell  in  the  spring,  and  bore  into  the  opening  tips;  they  all 
feed  in  the  same  manner  until  the  blossoms  open,  usually 
under  cover  of  a  mass  of  dead  and  partly  eaten  leaves. 
The  date  of  pupation  varies,  some  pupating  during,  or  im- 
mediately after,  the  blossoming  period,  some  three  or  four 
weeks  later.  All  pupate  amon^  the  leaves  on  the  trees. 
In  all  species  the  eggs  are  deposited  on  the  leaves,  A.  rosa- 
ceana  depositing  its  eggs  in  a  mass,  and  others  depositing 
them  singly.  In  R.  nanella,  the  young  larva  acts  as  a  true 
leaf  miner  in  the  autumn;  in  0.  consanguinan  and  S.  ocellana 
the  larvae  act  as  semi-leafminers  always  feeding  under 
cover,  but  where  possible,  tying  two  leaves  together,  or  the 
leaf  to  a  limb  or  an  apple,  often  disfiguring  the  fruit  by 
feeding  on  it.  In  A.  rosaceana,  the  larvae  feed  on  the  leaf 
rather  than  in  it.  All  species  are  single  brooded  in  Nova 
Scotia,  ajnd  leave  the  leaves  on  which  they  are  feeding  to 
form  their  winter  hibernating  cases  with  the  first  frosts,  to 
pass  the  winter  rs  oartly  grown  larvae. 

Extent  of  Injury. 

Spring  Inju,  y.  There  has  been  much  controversy  in  re- 
gard to  the  extent  of  the  injury  done  by  the  bud  moth 
entering  the  bud  in  the  spring.  The  boring  of  a  budmoth 
larva  into  a  bud  very  seldom  prevents  blossoming.  Actual 
counts  show  only  35  per  cent  of  the  blossoms  in  the  infested 
clusters  to  be  noticeably  injured;  the  actual  damage  done, 
however,  exceeds  this.  Counts  on  Wageners  in  1913  and 
1915  show  the  set  in  blossom  clusters  infested,  to  be  reduced 
74.7  and  79.4  per  cent  respectively,  so  by  counting  the  num- 
ber of  buds  infested  by  budmoth  in  an  orchard,  and  then 
reckoning  that  the  percentage  of  reduction  in  crop  will 
amount  to  about  three  quarters  of  that  figure,  one  can  esti- 
mate fairly  accurately  the  amount  of  damage  the  budmoths 
are  doing  in  an  orchard. 

Fall  Injury.  The  damage  that  the  budmoths  do  to  the 
foliage  in  the  fall  is  negligible,  but  the  habit  of  two  species 
in  tying  the  leaf  up  to  the  apple  and  marring  the  surface. 
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making  it  fit  usually  for  a  No.  3  or  a  cull  often  rAu.«« 
«er.ou»  lo«..  Usually  for  every  ten  per  cent  of  the  buS 
damaged  by  budmoth  in  the  spring,  Sree  Ser  cent  of  thi 

fo  hldf '  J'"  ^rr*^^  ^y  '^'  bJdmotht?ing"p  the  leaf 
to  It  and  feeding  off  the  surface  of  the  fruit. 

Extent  of  Damage  in  Nova  Scotia. 

budI^*n  Wr*  percentage  of  infestation  recorded  in  the 
renVUAh  k'  T*?  '"  ^^^  ^^'"'y  Williams  variety.  96.4  per 
infestation  in  unsprayed  orchards  for  all  varieties  ruS 
about  40  per  cent;  in  such  an  orchard  about  12  ^r  ceit  of 
the  apples  would  have  leaves  tied  to  them 

RihXo^^'p-  *^^'c'^>v«  crinkly  twigs,  such  as  Wagener 
Ribston.    Pippin.    Nonpareil,    Eariy    Williams     Ttc      aVi 

rri^ti'cTrJch'Lr  H  '^\^''^  -feslfedTardear  llmbed 
varieties  such  as  Golden  Russet.  N.  Spy  and  Ben  Davia 

JroTeition^'tnM'^'  "'""^^^  -^"'^^^^  varie'^tL  offering  ^ette; 
hibernate  '°'°''"  '"  ^^''^  '^'  half-grown  larvae 

Controls. 

It  has  for  several  years  been  recognized  that  the  best 
time  to  spray  for  the  control  of  the  budmoth    is  after  the 

aormant  spray  with  lead  arsenate,  for  some  time  recommend 

ed    has  been  proved  almost  worthless  in  budmoth Ton^rol 

n  the  experiments  conducted  in  R.  S.  Eaton's  orchardTn 

1912-13,  a  spray  applied  about  four  days  before  the  blos- 

moTt  "7n"1yn"""  ^'^""  ''''  '''■''  --'*«  in  that  :xpLri: 
Ch?.t'  I      ,•    ^^fenments    were   carried    on    in    S     B 

Chute  s  orchard  to  determine  the  value  of  the  two  spravs 
before  blossoming,  one  when  the  leaves  are  the  sLTof  a  ?en 
SmoS  wh'h'''  °''^''  '-r-diately  before  blo'somfng.  as 
soms^onencd  Th  «P'-^y/''""t  four  days  before  the  bios- 
soms  opened.     The  results  show  that  one  spray  five  davs 

kfied^i  n?rT'T'    ""l^T^^^  *^°  ^^'^^  the^,lLoms  fall 
aduks    u-hn     T  '1  ^^^  ^^"^'""ths.  which  normally  became 
per  cent         ■  "^"^^^  ^^""''^  blossoming  killed  75 

In  an  experiment   conducted  in  the  George   Hovt  or- 

wkh  the"FrS'r'?  '""P^r  •'^^.  "^"  f""-d  Drive  JlLzL 
with  the  friend  Calyx  nozzle  in  budmoth  control,  the  two 
plots  received  four  sprays,  each  with  the  same  kind  of  spray 
2  lbs.  paste  lead  arsenate.  Igal.  lime  sulphur  solutfor  to 
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40  gallons.  Where  the  Calyx  nozzle,  which  throws  a  mist 
spray  very  similar  to  the  "misty"  and  "whirlpool"  nozzles, 
was  used,  84  per  cent  of  the  budmoths  which  would  other- 
wise reach  maturity  were  killed.  Where  the  Drive  nozzle 
was  used  94  per  cent  of  the  budmoths  were  killed. 

The  recommendations  for  bud  moth  control  are,  S  to  7 
lbs.  arsenate  of  lead,  or  2  lbs.  arsenate  of  lime  to  100  gals, 
of  water,  applied  when  the  leaves  are  the  size  of  a  ten-cent 
piece,  and  again  when  the  blossom  buds,  are  showing  pink 
with  a  drive  nozzle,  and  immediately  after  the  blossom  falls, 
with  either  a  "calyx"  or  "drive"  nozzle.  The  spray  two 
weeks  after  blossoming,  has  very  little  effect  in  budmoth 
control. 

The  Fruit  Worms,  or  Apple  Worms. 

The  fruit  worms  present  in  Nova  Scotia  probably  num- 
ber a  dozen  species,  belonging  to  the  Xylina,  Calocampa 
and  Scoplesoma.  The  life  history,  and  damage  done  by  each 
species  IS  very  similar.  One  species,  Xylina  bethunei  G. 
and  R.  is  the  most  common,  far  outnumbering  all  of  the 
other  species  combined,  and  its  life  history  is,  in  a  general 
way,  similar  to  that  of  all  species  of  fruit  worms  so  far 
studied  in  Nova  Scotia. 

Life    History  of  X.   bethunei. 

The  adult  moth  emerges  in  September  and  early  October, 
flies  until  winter,  hibernates  in  rul)bish,  in  old  fences, 
grass  etc.,  and  is  one  of  the  first  moths  to  be  found  on 
the  wing  in  the  spring,  usually  being  found  flying  early 
in  April.  About  one  month  after  its  emergence  in  the 
spring,  it  begins  depositin-  its  eggs  on  the  apple-tree.  The 
eggs  are  deposited  singly,  about  one  inch  from  the  tip,  on 
the  under  side  of  the  outer  limbs.  The  period  of  the  egg 
deposition  covers  the  Month  of  May.  Eighteen  days 
after  the  egg  is  deposited  the  larva  emerges  and  begins  to 
feed  on  the  leaves.  The  greatest  number  of  larvae  emerge 
about  the  time  the  Gravenstein  buds  begin  to  show  pink. 
hot  the  first  three  weeks  of  its  existence,  or  until  it  is  in  the 
third  instar,  the  larva  feeds  on  leaves  and  blossoms.  At  the 
beginning  of  the  third  instar  it  forsakes  leaves  almost 
entirely  and  feeds  on  the  fruit,  eating  holes  in  the  sides 
of  the  young  apples,  usually  biting  into  a  new  apple  for  each 
meal,  so  ihat  a  s.ngle  larva  may  do  an  enormous  amount  of 
damage  in  one  season.  In  all,  the  larvae  moult  five  times 
and  begin  to  pupate  about  July  12th.  Pupation  continues 
until  about  August  5th.     For  a  week  or  so  before  pupation, 
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September   15th.         **"'  '*•*  ''"^  «duJt.  emerginp  abJSt 
C«fi«ro/  DtseripHon. 

injche.  .croM  the  extended  Sn^^T?'  ''*""  *"  »°  »  ' 
ribbed  vertically,  with  a  .maf  d  Jr  *  ^'^  *•"*  *^°n'"I. 
The  larvae  are  for  the  most  Mrt  al^*".'*'**?   on   the   top 

•wth  stage  larvae  are  slaty  grev      InVhi  r'^'  *•'*«"««».  the 
sixth  gta^e  larvae  are  heavifv  .t'rSol^  »"«  Calocampid..  *he 

whi^^J^?""'**-  the  final  ,ta«"?1h«''.*'  *''°*.":  '"  *<>'"• 
white  with  white  marking,.  ^      '  *^®  '*^^««  »  greenish 

injury. 

it.  e'^st/nt^e^roX^^^^  ^f*  «"*  three  week,  of 
tionately  more  surface  for  »^  ^lossoms.  eating  proper- 
feeding  on  the  fruit  Durin/tV^*'  *.*'^"  '**««■  ^'hen  iV f. 
leaves  is  negligible  but  thin*  ^^'*  P*"°*^  ^^e  damage  to  the 
extensive,  a!  tCyoung  UrvaeTat?"KL°  ^^l^lossoms^is  quite 
pistils    stamens  and  coroHa    tr.*^*""  °*«*^^«d  mating  the 

false  blossoms  always  prSeni  thL.T'"?  '°  ^^"^  """"b^-  uf 
age  cannot  be  determiW      '  *"*"*'  Percentage  of  dam- 

the'S.i;d\?a\tLi;^le'iin'f  2'-^''^  *^^"  -  '-d  pencil 
regular  holec  in  the  sidw    ci"^'"?  °"  **'^'"'  eating'tmai 
inner  pulp  i„  proportion  Jo^Ep''/^  *  '^""K^  quantity  o 
a  fresh  apple  S  eatep  STto  fo*  eVcll  ^'.'^'f"'     ^s  a  ru?i 

terhn-"'!.  ^P*""^  «^t»  through   the  o^t^;         "  "'^  ^^«^* 
techmcal.y  known  as  the  rec^ntTni    ^7  ^'"'P'  o*"  w^hat  is 

to  the  cor.  serious  malformrtion  of  tL°{  '^f  ^^P'."'  *"<i  i" 
In  cases  i»  here  the  injury  tconf'ZlJ^f  ^'"l!"  "dually  results, 
injury  heals  over  to  form  a  «fn^  u^*^  *°  t^*  o"ter  pulp,  the 
w'th  very  little,  or 'noma^frrSf  T^  T"^'^"*-^^^^^^^ 
actual  count  that  72  per  centTf  tL „  V  ^**  ^^^^^^  'o"nd  by 
worms  in  the  sprint    drnnL      ^  *?P'^«  ^aten  by  the  fruit 
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which  was  No.  1  and  No.  2  in  size  and  showed  no  defect 
excepting  fruit  worm  injury,  78  per  cent  were  thrown  into 
No.  3's  and  culls,  in  an  observation  to  determine  the  actual 
injury. 

Distribution  in  Nova  Scotia. 

Although  fruit  worms  vary  slightly  in  number  from  year 
to  year,  they  are,  on  the  whole,  fairly  constant  and  evenly 
distributed  in  every  locality  in  Nova  Scotia  where  apple^are 
grown.  An  observation  carried  on  in  one  locality,  with 
the  idea  of  determining  the  amount  of  damage  done  in  var- 
ious orchards,  showed  the  most  sheltered  orchard  to  have 
8.2  of  the  picked  fruit  injured  by  fruit  worms,  while  in  the 
most  exposed  orchards,  only  eight  tenths  of  one  per  cent  of 
the  picked  fruit,  showed  fruit  worm  injury.  Further  obser- 
vation showed  that  the  percentage  of  fruit  worms  varied 
directly  witii  the  sheltered  locution  of  the  orchard.  This  is 
no  more  than  one  would  expect  from  studying  the  life  history 
of  the  insects.  They  are  very  active,  stnmg  flying  moths 
and  arc  on  the  wing  for  a  month  and  a  ha'f  m  the  fall,  and 
one  month  in  the  hpring  before  they  deposit  their  eggs,  and 
one  could  hardly  expect  them  to  be  as  numerous  in  the 
exposed  and  wind  swept  orchards  as  in  the  more  sheltrred 
ones,  where  they  would  be  blown  in  and  would  not  after- 
wards  be  blown  out. 

Controls. 

From  following  the  life  history  of  the  fruit  worn^,  it 
can  easily  be  seen  that  the  time  to  spray  for  it  is  when 
in  its  earliest  stages,  and  when  it  is  eating  the  greatest 
amount  of  surface  in  proportion  to  the  amount  of  food  con- 
sumed. Actual  experiment  proves  this  to  be  the  case,  and 
the  two  sprays,  one  immediately  before  the  blossoms,  and 
one  immediately  after,  gave  a  reduction  in  injury  of  65 
per  cent.  The  spray  applied  from  two  weeks  to  ten  days 
after  the  blotsonis,  gave  no  reduction  in  injury  for  the 
year  in  which  it  was  applied,  but  gave  a  slight  reduction 
the  following  year,  showing  that  it  poisoned  the  fruit 
worm  after  j*  had  done  its  damage  for  the  year,  probably 
when  it  was  feeding  on  leaves  just  before  entering  the 
pupal  stage. 

Carnivorous  Habits. 

During  the  season  of  1913,  while  collecting  the  larvae 
of  X.  bethunei  in  the  field,  it  was  found  that  the  fifth 
and   sixth   stage   larvae,    ordinarily,  when    they   find    the 
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per  cent  of  the  M   At,  ^"^^  ^«"tained.  ^    "   19n^5/?| 

more  .itin  thj  V    .UWn''"  '""P'''''  'h^'  T™,  r-l.efnfr'- 
-n,o  time  as  "<!^7;,nS^J^''''  P-l"'"!  at  „S  "  .^ 

^^^  (Codling  Moth. 
a  longer  summer.     Awin      hj  t-T"  loMUties  which  h'" 

Anna,,,,,,-,  \.a'lh;rwh™  JESuli,    '"  '''""'«"   -t"  5  "hi 
m  any  consi.lcraWe  number  ojonh''?^'"'^  '»  "ot  prac  ic  I 

on:  sThirrir  -  ---*^^  a-?££; 

Life    History. 
.      The  codling  moth  oassp.!  tu^     • 
ru.Trl'!,'^h°oXVTh"'^"""™*Ka'rt"l'r^ff"'-a 

the  blossoms  begin  to  open      -K"'^  "PP^*"'  about  the  tim2 
spread  over  a  very  lar«.  „    ■    f  f^t-rgence  of  the  arf„l," 

elsewh,,,_    and    we   also   fincrthe",    '"'*  ^"^  «^^«nd  broods 
certam  extent  by  all  of  the  spn-njtpriyr'   ^'^"^^^^^d    to   a 

T^ie  egg  is  deposited   sfnc^l,, 
apple,  and  about  the  i.m.Hr?    °"  ^"'^f''-  the  leaf  or  .u 

leai    and  then  proceed  to  the  annip  •  ^'"'^'^  ^""^t  on  the 

app^riS  fort?;  ^--te^ro-s"-^  '--=  --ye  .he 


Controls. 

per  cent       Where  all  fhrL  ''lossoms  controls  65.5 

were  destroyed  '"  ''''■^^'  ^^''^''^^  "^^'^  '^2-2  Per  cent 

Periodic  Pests. 

less  noticeable  budmoth  '^  '^°  '"°'''  "'jurmus,  but 

The  Canker  Worm. 

estiJ^rbt?;"xr,„~sf=ftT\^^^^^^ 

natural  outbreak  or  natura    ron tJl       a  .    ^   viewpoint   of 

the  past  six  years  has^^J^Anrapot- Va^Ceerfreef"^ 
canker  worm  outbreaks       1+  j,oo  i        ''.'*"^y  "een  tree  from 

there  have  been  for  years.  '^  ^^^^''^'  ^^an 

■i-t/e    History. 

The  most  common  sDerip<5  in    Mr-^r^   c„  4-      • 
canker    worm,    Alsopuirifml^ariaHlTU-"  ""^  '?" 

four    d,iy»    before    the    apple    blossoms   ipen,    the    young 
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burrowing  about  an  inch  down  in  the,oiUo  puMt.     Ah^n/ 

Remedies, 

,t..l^'  ""J  '"^J!  "■nedy.  and  one  that  is  sure  is  to  ha„H 
foot      0„e^™  Oc,  2Sth,  with  a  three  inch  band  of "anrfe 

worm''°'"T'!f^.,'fi;?;''"^  '"   '.'"^  \P""8  will  control  canker 

£if\?.fs,psl^^£re*iL^=rJilS 

from  spraying  for  them  after  the  blossoms  fall  ^^P^'^t^d 

re«/   Caterpillars. 

^^i^.s-sz^:^^,  S-o'^thel;';;!-'- '-"- 

iz/e   History. 

emerges  f«d'r  .'£1:^^^ aT.lL'y  Tw"^    T,'"?"""^ 
tent  has  a  row  of  white  do?  doM."  Thf  bick    whileThi 

h^aT^"-rp"ikt "  T;;"A*?jJi*:",j^;  '?■  '='*  - 

conspicuous  ,vcb  in  the  crotch  of"  tree    JwrT',,,''  .^"^^ 

.'re%  ri-anroXrrnvS?  "prce^'  t  5?"!^ 
adults  emerge  and  deposit  the'eggstrnext' year's to^d!" 
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Remedies. 

The  best  remedy  for  the  tents  is,  through  spraying  with 
arsenicals  when  the  leaves  are  about  the  size  of  a  ten  cent 
piece.  Cutting  off  the  branches  bearing  the  webs,  is  often 
practiced,  but  it  is  more  wasteful  and  less  efficient  than 
thorough  spraying. 

The  Tussock   Moth. 

In  1907,  the  Annapolis  Valley  was  visited  by  a  very 
serious  outbreak  of  Tussock  Moth,  which  not  only  partially 
defoliated  many  orchards  in  mid-July,  but  by  their  nibbling 
at  the  fruit  rendered  worthless  the  majority  of  the  apples 
in  many  orchards.  In  1910  and  1911  another  outbreak 
occurred  which  did  an  immense  amount  of  damage  to  the 
shade  trees  of  Halifax,  but  did  very  little  damage  to  the 
Annapolis  Valley.  In  1915  a  small  amount  of  damage  was 
done  to  a  few  orchards  in  the  west  end  of  the  Valley  and  in 
1916,  this  outbreak  increasing,  has  rendered  worthless  from 
ten  to  twenty  per  cent  of  the  crop  of  apples  in  many  or- 
chards. Next  year,  1917,  we  may  look  for  an  immense 
amount  of  damage  to  be  done  by  the  tussock  moth  through- 
out the  west  end  of  the  Valley  and  in  some  localities  in  the 
eastern  end  of  the  Valley. 

The  most  common  species  in  Nova  Scotia  is  the  White 
Marked  Tussock  jVIoth,  Hemerocampa  leucostigma. 

Life  History. 

The  winter  is  passed  in  the  egg  stage,  an  irregular 
cluster  of  eggs  covered  with  white  froth  on  a  dead  leaf 
among  the  branches.  During  the  last  week  of  June  the 
larvae  emerge  and  for  the  first  two  weeks  of  their  existence 
they  feed  entirely  on  leaves,  later  feeding  on  leaves  or 
apples,  eating  shallow  irregular  shannels  in  the  apples, 
rendering  them  fit  only  for  No.  3's  or  culls.  The  larvae 
may  be  identified  with  certainty  by  two  pencils  or  brushes 
of  black  hairs  projecting  forward  from  each  side  of  the 
head,  and  one  projecting  backwards  from  the  hinder  end 
of  the  body  and  by  four  short  tufts  of  white  hairs  placed 
in  a  row  on  the  back.  In  August  the  larva  pupated  in  a 
loosely  built  cocoon  in  which  one  or  more  dead  leaves  are 
included  among  the  fruit  spurs.  In  September  the  adults 
emerge;  the  males,  small  brownish  grey  winged  moths;  the 
females,  wingless  slugs  which  deposit  their  eggs  in  a  cluster 
on  the  old  pupa  case  and  dead  leaves  of  the  cocoon. 
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Remedies. 

Hand  picking  of  the  egg  masses  when  the  trees  are  bare 
during  the  wmter  is  more  or  less  practicable,  c'-pend Won 
the  size  o  the  tree  and  whether  it  is  open  or  .  Kk  T^e 
best  remedy  IS  to  use  an  arsenical  poison  in  the  last  sumii^r 
spray  that  is.  the  one  applied  during  the  last  days  of  June 
or  the  first  days  of  July  This  will  poison  the  larvae  when 
they  are  st.l  young  and  feeding  on  leaves  entirely^  1  so^" 
the  most  efficient  remedy  for  them. 

Less  Important  Insects  of  the  Apple. 

In  this  third  group  we  have  a  number  of  insects  which 
cause  frequent  inquiries  but  which  are  of  slight  importance 
economically,  to  the  apple  industry  as  a  whole 

The  Yellow  Necked  Caterpillar. 

«n  r''^i?"!r^'^,i"J^^^  summer  a  few  limbs  or  young  trees  in 
an  orchard  will  be  found  defoliated  by  a  cluster  of  I^U^ 
greenish  striped  caterpillars.  The  yellow  thor  Jj.  I^^a 
looking  like  a  yellow  collar,  and  theTabk  of  theTarvae  of 
pointing  both  ends  of  the  body  up.  identify  this  as  thJ 
yellow  necked  caterpillar,  Datana  ministra  ^ 

In  bad  infestations,  spraying  would  prove  practicable  b.ii- 
in  SIX  years'  experience  in  xNova  Scotia,  only  2a  t^rW 
isolated  clusters  have  been  found  and  by  ^11  odds  the  mo.f 
economical  treatment  is  to  pick  off  and  destrorthem  when 

The  Red  Humped  Caterpillar. 

The  Red-humped  Caterpillar,  Schizura  concintin   ;.  „ 
similar  to  the  last  in  almost  every  detai"      Th e  n  H  h         'I 
caterpillar  is  about  an  inch  long,  spiny    reddish  h^n^P^*^ 
color    with  a  red  hump  or  saddl^  a^cross  the  back     Thev 
are  found  occasionally  in  clusters,  stripping  single  liLbs 
but  never  doing  extensive  damage.     Like  th^  ^.^II^      "mbs, 
they  arc  pretty  well  controlled  b^heir  natJraVenemlran'd 
rnfcLTr^'eUr""'""  """""'■  """'  P-«"^^'"^=  mo"1 
The  Fall    Webworm. 

The  fall  webworm,   Hyphantria  cunea,  is   found   nn,., , 
commonly  in  the  pastures  and  orchards  of  Nova  Scotil  Th^ 
fall    webworm   attracts    much    attention    during    Auglst! 
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forming  large  webs  over  the  limbs  on  which  it  feeds,  and  is 
frequently  mistaken  for  the  tent  caterpillar  (American), 
which  forms  a  somewhat  similar  web  two  months  earlier 
in  the  season. 

The  Fall  VVebworm  is  very  thoroughly  controlled  by 
parasites,  infestations  running  for  three  or  four  years  until 
the  parasites  become  numerous,  when  they  are  practically 
exterminated  for  a  number  of  years.  They  begin  feeding 
on  the  apple  a  little  too  late  to  be  influenced  by  the  regular 
sprays,  and  the  most  economical  method  of  controlling 
them  would  be  to  pick  the  clusters  of  larvae  from  the  trees 
and  destroy  them,  as  soon  as  the  webs  are  noticed. 

The  Apple-Leaf  Sewer. 

This  insect,  Ancyclis  nubiculana,  is  found  in  small 
numbers  in  most  orchards  in  Neva  Scotia.  The  method 
of  attack  of  this  insect  is  peculiar.  The  leaf  is  folded 
along  the  midrib,  the  outer  surfaces  being  brought  together 
and  the  edges  sewed  with  a  fine  white  webbing.  The 
larva  feeds  during  the  fall  in  this  case  or  purse,  and  when 
the  leaf  falls  to  the  ground  it  hibernates  as  a  full  grown 
larva  in  this  leaf  or  case.  Occasionally,  outbreaks  are 
found  in  which  over  half  of  the  leaves  in  an  orchard  are 
sewed  together  by  this  insect.  The  most  serious  injury 
seems  to  be  the  causing  of  premature  dropping  of  the  leaves, 
which  invariably  causes  a  short  bloom  and  crop  the  following 
year.  Late  fall  or  early  spring  plowing,  to  bury  the  hiber- 
nating larvae  in  the  leaves,  or  thorough  spraying  with  a  very 
adhesive  arsenical  in  the  last  two  regular  summer  sprays, 
are  the  best  means  of  control. 

The  Dock  Sawfly. 

The  Dock  Sawfly,  Taxonus  nigrisoma,  has  been  found  in 
some  districts  doing  considerable  damage  to  the  fruit  of 
the  apple.  In  one  orchard  near  Middleton,  one-third  of 
the  Baldwins  were  found  to  contain  the  hibernating  larvae 
of  this  insect.  In  some  apples  as  many  as  five  larvae  were 
found.  The  larvae,  greenish  in  color  with  black  heads,  do 
not  feed  on  the  apple  but  bore  into  the  fruit,  simply  to 
find  convenient  hibernating  quarters.  A  small  hole  is 
bored  through  the  skin,  and  a  hibernating  chamber  scooped 
out  immediately  beneath  the  skin.  The  food  plants  are  the 
two  docks,  the  curled  and  broadleaved.  There  are  three 
broods  a  year  in  Nova  Scotia.  The  remedy  is  to  destroy  all 
Dock  growing  in  the  orchard.  In  cases  where  it  was  not 
practical   to   remove   the   dock   and   the  orchard    becomes 


■  ^'mdkr: 


14 

infested,  tanglefoot  applied  to  the  trees,  as  for  canker  worm, 
in  September,  would  prevent  the  larvae  from  ascending  the 
trees  and  so  damaging  the  apples. 

The  Shot  Hole  Borer. 

The  Shot  Hole  Borer,  Xyleborus  pyri,  is  found  occasion- 
ally damaging  trees  that  have  been  weakened  from  some 
other  cause  such  as  canker  work  stripping,  or  unfavorable  soil 
conditions.  Occasionally  ten  or  twelve  year  old  trees  are 
found  with  hundreds  of  small  holes  in  them.  Such  trees 
when  too  seriously  infested  should  be  destroyed.  When  the 
vigor  of  the  tree  is  still  moderate  to  good,  treatment  can  be 
applied  with  good  chances  of  saving  the  tree  and  controlling 
the  insects. 

Plugging  the  hole  by  drivmg  in  small  wooden  plugs  and 
nails  have  proven  successful  in  many  cases,  while  experi- 
ments with  carbon  bisulphide  injected  into  the  holes  with 
a  spring  bottom  oil  can,  the  holes  being  immediately  plugged 
with  clay  or  putty,  have  shown  that  all  the  insects  in  the 
tunnel  may  be  killed  in  this  manner.  In  case  a  tree  is  very 
badly  irfected  a  dressing  of  nitrate  of  soda  or  some  such 
quick  acting  fertilizer  accompanying  the  above  treatments 
will  often  save  trees  that  would  otherwise  succumb. 

The  Round  Head  Apple  Tree  Borer. 

This  borer,  Saperda  Candida,  occasionally  injures  the 
apple  in  Nova  Scotia.  Usually  young  trees  are  attacked. 
The  eggs  are  laid  on  the  bark  in  June  and  July.  The  larva 
feeds  on  the  trunk  of  the  tree  for  three  years,  at  first  in  the 
sapwood,  but  later  near  the  heart.  Where  the  tunnels  can 
be  located  by  the  discolored  bark,  a  spike  or  punch  should 
he  driven  in  and  a  small  quantity  of  carbon  bisulphide 
injected  from  a  spring  bottom  oil  can  and  the  hole  plugged 
with  clay  or  putty  Pt  once. 

The    Brown-Tail    Moth. 

This  insect  of  European  origin,  which  has  been  brought 
to  Nova  Scotia  via  the  United  States,  has  not  as  yet  done  a 
single  dollar's  worth  of  damage  in  the  Province,  but  it 
has  in  it  the  possibility  of  becoming  as  serious,  and  doing 
as  much  damage,  as  any,  or  perhaps  all  of  the  insects  that 
we  have  considered. 
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History. 

The  Brown-tail  Moth  was  introduced  into  Massachu- 
setts from  Europe  some  time  prior  to  its  discovery  in  1897, 
presumably  on  nursery  stock.  In  1907  the  first  nest  wa« 
discovered  in  Nova  Scotia  by  Mr.  Perry  Foote  in  Lakeville, 
King^s  County.  The  infestation  at  that  time  extended  from 
Lakeville,  Kings  Co.,  to  Deerfield,  Yarmouth  Co, 

The  following  table  shows  the  number  of  nests  taken 
each  winter  since  its  discovery: 

1906-07 6,000  approximate 

1907-08 4,000 

1908-09 800 

1909-10 1,496 

1909-10 1,496  actual  count 

1910-11 4,362 

1911-12 7,707 

1912-13 11,054 

1913-14 24,156 

1914-15 18,154 

1915-16 14,755 

The  area  infested  at  the  present  time  is  approximately 
the  same  as  in  1907,  the  year  of  discovery.  The  infestation 
extends  a  little  farther  east  in  the  Valley,  including  a 
portion  of  Hants  Co.,  otherwise  it  remains  the  same  in 
distribution.  Shelburne  and  Cumberland  Counties  were 
infested  in  1913  by  the  big  flight  from  the  New  England 
States.  Since  1913  the  Brown-tail  Moth  has  been  exterm- 
inated from  both  of  these  counties  and  the  total  number  in 
the  Province  cut  down  to  two-thirds  of  that  of  1913-14. 

Description  and  Life  History. 

The  adult  Brown  tail  is  a  snowy  white  moth  about  IJ 
inches  across  the  expanded  wings.  Both  sexes  have  a  char- 
acteristic tuft  of  brown  hairs  at  the  tip  of  the  body  from 
which  they  get  their  name,  Browntail.  Both  sexes  are 
strong  fliers  and  are  frequently  carried  long  distances  by  the 
wind,  the  Counties  of  Yarmouth  and  Shelburne  having  been 
infested  in  1913  by  female  moths  which  blew  across  the  Bay 
of  fundy  from  infestations  along  the  New  England  coast. 
In  ordinary  years  a  moderate  flight  of  male  moths  is  found 
at  Yarmouth,  but  as  very  few  nests  are  found  after  these 
flights  have  occured,  we  know  that  it  is  the  exception  for 
female  moths  to  cross  the  Bay  of  Fundy  from  the  New  Eng- 
land  coast. 
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The  eggs  are  deposited  on  the  under  side  of  the  leaves 
in  late  July  or  early  August.  The  egg  cluster  contains 
about  300  eggs  deposited  in  an  irregular  mass  about  one 
quarter  of  an  inch  wide  and  one  half  an  inch  long,  and  is 
covered  with  brown  hairs  from  the  tuft  at  the  tip  of  the 
body  of  the  female  which  adhere  to  the  egg  mass  as  th"  eggs 
are  deposited. 

In  about  three  weeks  the  eggs  hatch  and  the  young 
larvae  feed  on  the  leaves  within  six  inches  of  the  egg  mass, 
nibbling  at  the  surface  and  reducing  the  leaf  to  a  skeleton. 
As  the  season  progresses  one  or  more  leaves  are  tied  together 
with  silk  to  form  the  winter  nest.  About  Oct.  15th, 
this  nest  is  well  formed  and  dirty  yellow  in  color,  later 
bleaching  out  with  the  rain  and  sun  to  the  characteristic 
grey  white  winter  nejt.  On  dry  sunny  days  during  the 
winter,  these  nests  reflects  the  sun  and  appear  a  conspic- 
uous bright  white  for  a  long  distance;  when  dampened  by 
fog  or  rain  the  white  color  disappears  and  the  nest  becomes 
a  dirty  grey,  about  the  color  of  the  bark  of  the  tree  and  is 
very  hard  to  see.  The  winter  nests  contain  on  an  average, 
in  Nova  Scotia,  about  250  caterpillars.  These  emerge 
when  the  first  leaves  appear  in  the  spring,  usually  about 
May  1st.  When  they  first  emerge  from  the  nest,  the 
larvae  are  strongly  positively  heliotropic,  climbing  to  the 
top  of  the  branches  and  there  feeding  on  the  young  leaves. 
In  above  two  weeks  the  positive  heliotropism  disappears 
and  the  larvae  s:atter  over  the  trees,  feeding  singly,  and 
mat-iring  nbout  the  first  week  in  July.  The  full  grown 
larvae  are  from  1  to  1^  inches  in  length,  brown,  very  hairy, 
and  with  lateral  rows  of  white  spots  on  the  abdominal 
segments,  and  a  tuft  of  orange  colored  hairs  on  the  dorsal 
side  of  both  the  6th  and  7th  abdominal  segments. 

The  pupa  is  formed  either  singly  or  with  few  others  in 
one  or  more  curled  up  leaves,  the  leaf  being  loosely  drawn 
together  into  a  very  open  cocoon  of  brown  silk.  The  pupa 
is  from  |  to  7-12  inches  in  length  and  brown  in  color.  The 
pupal  stage  lasts  about  three  weeks. 

Food   Plants. 

The  major  food  plant  in  Nova  Scotia  has  always  been  the 
apple.  The  following  table  shows  the  percentages  of  nests 
formed  on  apple  in  Nova  Scotia  during  the  past  four  years: 

1912-13 88. 2  percent 

1913-14 86.1       " 

1914-15 85.4       " 

1915-16 74  3       " 
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Although  the  percentage  on  native  trees  is  increasing 
as  the  years  go  on,  there  seems  to  be  no  immediate  danger 
of  the  Browntail  becoming  a  woodland  pest  in  the  province. 

Control. 

The  Browntail  Moth  is  nv  controlled  by  parties  of  in- 
spectors, one  half  of  whom  ^re  paid  by  the  Provincial 
Department  of  Agriculture  and  one  half  by  the  Dominion 
Entomological  Branch.  These  men  work  under  the  direc- 
tion of  a  Dominion  Field  Officer  who,  under  the  Dommion 
Entomologist,  is  responsible  for  the  carrying  on  of  the  work. 

At  the  present  time,  ten  inspectors  are  employed  who, 
during  the  six  months  between  November  1st  and  May  1st, 
cover  all  of  Yarmouth,  Digby,  Annapolis,  Kings  and  Hants 
counties,  and  scout  the  adjoining  counties. 

It  was  noticed  today  in  the  histciy  of  the  infestation, 
that  it  was  much  easier  to  control  the  Browntails  in  the 
districts  where  a  high  percentage  of  the  orchards  were 
sprayed,  than  where  spraying  was  not  practiced.  A  cam- 
paign for  more  and  better  spraying  was  then  instituted,  the 
inspectors  given  suitable  literature  and  instructed  to  call 
on  every  owner  whose  property  was  infested  to  pursuade  him 
to  spray  ii  possible.  The  co-operation  and  help  of  the  Do- 
minion Fruit  Inspectors,  under  Chief  Inspector  G.  H.  Vroom 
has  been  felt  and  appreciated,  as  has  been  the  assistance  of 
the  officials  and  managers  of  the  United  Fruit  Companies. 
The  result  of  the  thorough  campaign  for  more  and  better 
spraying,  carried  on  by  these  three  organizations,  some 
member  of  each  being  in  direct  touch  with  every  fruit- 
grower in,  the  province,  has  not  only  aided  materially  in 
controlling  the  browntail  moth,  but  has  also  to  its  credit, 
the  fact  that  it  has  been  instrumental  in  causing  Nova  Scotia 
to  have  the  cleanest  crop  of  apples  grown  in  Canada  in  1916, 
a  season  most  favorable  to  the  development  of  scab  and 
other  diseases. 

The  best  evidence  of  the  extreme  success  of  this  cam- 
paign may  be  obtained  by  comparing  the  number  of  power 
sprayers  sold  year  by  year  in  Nova  Scotia.  One  of  the 
largest  companies  selling  sprayers  has  placed  the  following: 

1912  48  sprayers 

1913::::::::.: 99    •; 

1914 153    ' 

1915 189    ' 

1916 238    " 
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When  we  remember  that  in  1916  the  general  opinion  was 
that  prices  would  be  low  in  1916-17  and  also  that  this 
particular  company  ran  out  of  power  outfits  and  had  to 
stop  selling  b<-forc  the  season  was  over,  we  can  get  a  fair 
idea  of  the  sucioss  of  the  fruit  inspectors,  the  fruit  company 
men,  and  the  Browntail  moth  inspectors  in  convincing 
people  as  to  the  value  of  spraying. 

The  success  of  this  spraying  campaign  which  appears 
not  yet  to  have  reached  its  highest,  will  probably  render 
the  control  of  the  Browntail  an  easy  matter  in  the  apple 
producing  districts,  but  outlying  orchards,  small  holdings 
and  town  properties,  will  have  to  be  looked  after  for  many 
years  yet. 

Parasites. 

During  the  past  three  years  the  Dominion  Entomolo- 
gical Branch  has  introduced  the  European  predaceous  climb- 
ing ground  beetle,  Calosoma  sycophanta,  partly  to  prey  on 
the  Browntail  moths  and  partly  in  advance  of  the  Gypsy 
moth  which  will  come  sooner  or  later,  and  two  true  parasites, 
a  tachinid,  Compsilura  consinnala,  and  a  Braconid,  Apart- 
teles  lacteicolor,  and  one  fungus  disease,  Entomophthora 
aulicae.  Of  these  parasites  only  the  Apantcles  has  been  re- 
covered. With  the  equipping  of  the  new  laboratory  at 
Annapolis,  the  introduction,  increase  aj  d  spread  of  the  para- 
sites of  the  Browntail  will  increase,  but  we  cannot  look  for 
quick  spect.'cular  results  from  this  parasite  work.  At  best 
it  will  be  very  slow  work  getting  the  parasites  established 
so  that  they  will  be  real  factors  in  the  control  of  the  Brown- 
tail, although  we  realize  that  it  is  the  only  means  of  perman- 
ent control  a  111  we  are  making  every  effort  to  get  the  para- 
sites established. 

Sprayingfor  the  Various  Insects. 

The  spray  calendar  prepared  by  Prof.  W.  H.  Brittain, 
Provincial  Entomologist,  and  the  writer,  gives  a  complete 
surnmary  of  controls  of  all  biting  insects  mentioned  in  this 
article  and  for  that  reason  detailed  information  as  to  con- 
trols has  been  omitted,  and  the  reader  is  referred  to  the  spray 
calendar  for  the  best  and  most  economical  method  of  spray- 
ing to  control  the  pests  mentioned  herein. 
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